1/2 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2001-283892 
(43)Date of publication of application : 12.10.2001 



(51)Int.CI. 




H01M 8/24 
H01M 4/86 
H01M 8/02 
H01M 8/10 




i • — — ■ ~ — 

(21 Application number 


2001-076869 


(71)Applicant 


SAMSUNG ELECTRONICS CO LTD 


(22)Date of filing : 


16.03.2001 


(72)Inventor : 


CHANG HYUK 








UM CHAN 



(30)Priority 

Priority number : 2000 200013605 Priority date : 17.03.2000 Priority country : KR 



(54) HYDROGEN ION EXCHANGE MEMBRANE SOLID POLYMER FUEL CELL AND SINGLE 
ELECTRODE CELL PACK FOR DIRECT METHANOL FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydrogen ion 
exchange membrane fuel cell using a single electrode 
and a single electrode cell pack for direct methanol fuel 



cell. 

SOLUTION: The fuel cell is equipped with a plurality of 
cells having a cathode and an anode on both side of a 
membrane in the center and an electric connecting 
member connecting the collector, which is contacted 
with the cathode and the anode, with the cell to be 
mutually linked. The cells are arranged on a freely 
selected plane via a cavity where the above electric 
connecting member is positioned, and an anode end 
plate and a cathode end plate are respectively arranged 
at the anode and the cathode side. At the anode side of 
the cavity, a fuel supply and discharge means is 




provided. And at the cathode side of the cavity, a fuel 

flow preventing member preventing the fuel, which flows 

in the cavity of the anode, from flowing from the hollow 

portion to the cathode and a sealing portion which seals 

the anode of the cell and the corresponding cavity are provided. 
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> ? U ><D P«J (C * *L *hJB« *W:*V-K&lf7y 
— Kfc£#"r4-b;ufc* WE* V— Ki7/ — Kfc 

am 4 *tfc«*»«»*t fc **« l tzmmm^mmmm 

WE^Mi— oja±^1ltJS4*u fro. MEYftttftcfl* 
E«4#U 

*4 8fc 4 i± 4 fc #><7) *fttt«»ffi»ffitt fc s 
£?Ltt**L. WE* V- Kfc»ttLTHz;u<DrtSP<Dj« 

lUB-b^ *«K-r Sfcabi^-fc^uDr/ — Kfflffl fc * v — 
K«»fcft*B114*i47-' — Kx> K^u— h&tf* 
V— Kx> K^U— hfc. 

#u -r * & tf*m ^« fc * 

WEffi?H»a>WE* V- K«a>»#lc % MET / - KM 
»ca»^ft = ^*l»Jh"i-«JIIS»9E«iBlJh»*ti:. 

y > <f» 1 1 »• L r «* 4 *ifc c fc ft w* t -r * ««■ 
^fci>rii^^tLr^4cfc^^fct-4l**3H ke 

[«**3] «E*TLtt«»tttk«»l*. *»— ^5 

(Mfc-TSMttfli (=E«0)«»««ffl#m«-fe^/<'y 

[M**4] WE*TLtt«»86*»»l*. BWIt*fc[* 
4 4 *iT U* 4 d fc fc -r 4»# 

[nf#*5] «rE*?Lttsgft««iwtti±. B.m-y'y 

m&mz «fe y » * 4 *tr*j* 4 rt/c 4 = fc * 
W*fc-*-4«#flM lcE«0)«*«»ffl*««-b^<f 

[»**6] WE£ftttffift«ttffi*tl*. ffl*$3S» 
4i±4fc^<7)^tiSo^v^;^^^4HT«JS4ttru^ 

4cfc**S«fc-*-4»3MM lcE«<D«»«»ffl*«« 

[MM7] WE«ft**»*tl*. ««(*T?«rt4*t 
T 1*4 cfcSWUfc -Tint** 1 l=E«©«»«»«* 

8 ] ME* V- Kt&IMMfifc V-Kx>K 



fgLZtiX 1*4 c fc **«fcf 4I»*« i I^E«cD^4m 

— Kfcjb<«*6*ifc:-ir;ufc* »E*v— Kfcry — Kfc 
icm«;«ic*«4*tfciii««fc. WE*v~-Kfcy/- 

Kfc (DHlcfltTl t> tLfc«^» fc s »E-biU*«ft»f-« 
SKMi 4 1* 4 «ftfttt«tt fc £ Jiff L MS 

Affl *««nz ;u/ < * * ic te i*r . 
7/- Kic«»*«ift-r«fc*ic*uj-r 

*IrI l^frE-tz ;U7b<RFf S»W<Z)ffi^» S ^ L T ES 4 *u 

»EffiMil:l±, «TE«»««SP*t3& < iBfll4*ts 

l»EJit*Jl<DW«lc«?L&*tfc*-lr;ua>Ty — Kl*. fl 

E«^»f-*rJK-*"4cfc5^aB«4*ts 

£?Li±£3fL. WET/ — Kl=*t*LT-b^U<Drt»lc« 

¥4 £ ttflk 4 i± 4 tz &b(D £?LttS»«;tt»*t fc . 

»fcffl*fc*^4li:«fctoa>*fl.ttffl*»«l»»fc. 
WEHz^£«K*"4tcttlcWEir;u(0* V — K«Jl::#* 
12S4tt4m 1 * V— Kx> K^U— h&tfSS 2 * 7— 
Kx> K^U- hfcs 

TMrEffiS»cD«-b;K7)* v— Klc*tf«;-r4SU»lc. WE 

Kflij(D»»icaftt-r4 c fc * 4«»a»iajhaw 
fc. 

fTE-b^OT-/— K0)»#fc C*tlc»lt-r4ffl»»fc* 
^W**t>aSBH-rSfctoa>i/— 'J >^Wfc4*fl|-r4c:fc 
* W« fc f 4 JB»«affl«*4*/*ffl*««-b ;u/ < * f o 
0] WETy — KlcStS»»<D9M6l*. 
**SPlciBS4^fcr / — K«®fr fcfffcfc>*L4 - 1 ^ 
*#«fc^4«*8 9I^E«(D«»«H!iffl*«a42;u/^> 

1 1 1 WE«^Jlos5«ic«rE-b;u3&<*^- 

ojsi±«tx 6*i, mtmitm\zit*)um<»&mmzittifc 

ri*4 c fc **«fc-r*l»*a9 ice«o>«»«»B* 
^x^^^a**iccfc y»*4tt*^fct»«fc"r*ii 

[||*9I1 3] WB^ttttfcftttHtfttl::!** 
ItllB^a 4 tur I * 4 Z fc * fc -? 4 If *3S 9 \z 

7Xf^^*l:J: y^4*i4-fc^1#«Efc-r4lS 
*3i 9 (cE«<7)^*?fcffi#««l-iz;uA *v ^7 0 

i 5 ] «rEffiftttttfftta>jEiiicffiftaiii(D 



(3) 



4$M 2001-283892 



[000 1] 
[0 0 0 2] 

[«£*<Dft#r] **-f (P r o t o 

n Exchange Membrane Fuel 
C e I ! : P EMFC) [*. «*CD^mftffi IZft^X % 

[0 0 0 3] *fc* C(Dcfc5fc**^*V£8IWl*#4« 

ai*. «»T?©«ift^*ita)/hiifcatf*(Bft]b<RriiSTf 

< ffl*. 4 C 4: # « £ I* o < £>*iJj& 

I3X#>£LT\ ttffl*Ii/XfA, «Htta«R4ilfU 

[0 0 0 4] HfJlBPEMFCIi, tUM t (D9M.it 

[0005] CCDP EM F C i::$Sj|x4*tli*f 
ijg[£, J»*3&<5 0-2 0 0jUm«*<DHtfriK# 

T-««Wt-e1»«**fC^*o fit, Zi(D<£ot£P EM 

Fct?i*. r-/— Kfc* v- K<o#**«. 

jftt" £fc#)£>£*#Ji (suppport layer) 

mztixi^&o 

[0006] *fc. Cfl)«k5SPEMFC (7K^^f^"> 
£&ffi'B*4S?t!!) -CM*. SlCttft*3b<CCDPEMFClC 

i>& 0 ii^^^lT ^ ^ it tli -f 



[0 00 7] ^(O^^cCPEMFClct^^Xi;! 

**u stz. mmsftmi*. ±>— tK>^px est**) 

[0 00 8] -A. £ y — ;U'B*4m?Hl (Dire 

ct Methanol FuelCelliDMF 

C) l*«HBLfcPEMFCi:IHI«a)«iat*L-Cl^4 

^ST-/-K«-««L. <H«<DftffllCcfcyiWbJ5lt*4 
C$i±. TKS-r^-viim^&tf-^bKlS^filcStt* 

ct5[C7io-Cl^o C(DJ:5<CDMFCItPEMFCt 

[0009] mm-M(DmMn>&\*. ivr*i**tt-t;i> 
;u*»sc»ici*it5ijizasBLTRifatt-r^*»iE*»s 

^^b— h (bipolar pi 
ate: <krt<»B**l*o 
[00 1 0] C(D£:#. «rlBJK»3!E»»«l*, £J1S£(D 

jB«»i=:«fcy ci:*prift-c*4^ a*. *<* 

fc«t«tLT<D^777^h (MB) ^nv^lcrtK 

[0 0 1 1] LfrLttft<&* PEMFC (7K*-ftf->£ 
[0 0 1 2] £bf^ CKDcfc^^PEMFCri^ltifeCD 

Si<*£SF^b-rSC£#itL<s *fcx^^^«ita>* 
#S^*«*fiaMb*1±4Ci:3&<Hlt-efcSo -CDCi: 

£o fits X^^^*»(D*tin«Jfl)»»^*IB<D» 
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[001 3] HLx«*i*tti*i*i±^ci:A<5**tt*X 
[0 0 14] ^itll'FNo. 5, 9 2 5,4 7 7t1t 

m 1 ic^-r «k 5 fc» «««tfi(D«/%#BB^ s ftT i^ft o 
hi i*coiii«afli*a)«»©±K»©Kiaitaa»i= 

ft e £fc. ca>*«a*l*a)«»-ei4. #*tt-tr;K0> 

>^U>3lC«?L64xfc*V— K7. 8^\ *+b-r*L» 

Jjfi ^ ^ ff^ ^ tL T ^ 4 ^ ^ ^ T h^U-h 
[001 5] TKfE*«a«ac(Z)*?6lc**tL*y^^T 

HM&-fe;KD> >:?U>atf*<B±Ta>«a*<**i^*LlfT 

[0 0 1 6] 

(DftSPCifiix. 6*iTH0>lllS»aiillli»a>»W-t^Ki:-r 

ja*«ftf*fc»0!>*«Ba>»2a>H«i*. 
ci^icfefto «rBLfclB«jft*»*-r*fc«)a) 

w-rftc^&fto 

[0 0 1 7] 

S*U ^-(DWflJlc* v— KatfT/ — KA<«txfe*ifc-tr 



*fl.ttt*L,-«rBTy— KicWtftfcLT, 

*Ltt**U «E*V— Kf=W»LT. 4z;KDrt»<D« 
» t fflft 4: t «« * 14- ft fc*0) £ ft ttffi*Sttffi*t £ s 
ttE-b^*«Ii"r«fc«>l=lttE-b;ua>T-/— K«fc* V 
— KM0>#*i::lEBS*ift7V — Kx> K^U— hat/ 

■»rcjB»*tt*^ftt*i=#fflt-ft«»«iftatK»ai 

■TEffiiI»a>l»B*V—Klia>»#ec. WET 

«o»»icsK«i"r ft - 1 ti»itr ftMmxnBJtffft 

t>»BB"T ft >- U >y* 4: £ JMf ft - 1 1 W 

ft t -r ft ^ < v * t* & ft „ 

1 ) 

[OOI 8] *«neDff2<DflMStt* «TE*1<Dffi«lC 

ft fc to (d «»at a »a i; «** * u s it ft fc <d mm 

U»Mlr«IBIH*fcl*T*x £*iT l^ft d £ SftftfT 
ft KftVAJfl JKBa-lz J\»' *v ? V fc ft o 

[0019] **iB(D«3(z>ffi«i*, nrsftioaaic 

^«**ic<fey»flt$*ir««**i-c^ftc:4:*l*«4: 
■r ft Ktti%ffi*tst ;u/ < ^ $ t» fc ft o 

[0 0 2 0] *^BJ(DI 4(0^^(4. «TE»3 0)ffiflllC 
[002 1 ] *3PJ§<Dtg 5 C0«B4«r*. MEM 1 (7>ffi«lC 

filvc. ttB*ttttffi«»*»*tJ&^ Kl-^xf^ 

■r ft «»«?6 jB*«a-iz / ^> <7 -e & ft 0 

[0022] *«^(D«6(D«l«l*. l!BSi0§(if: 

fc^r. «rE*ftttffi*««fftt-i*. a»tat*t« 

#><Dmm<D =f- -v * ttr Mdt $ *tx ^ ft :i 

« tttt <t -t ft MS»«»ffl W«aHz ;u / ^ <7 v A ft o 

[0 0 2 3] **W<D* 7 fJlBmiCDgl^lC 

c <h * JftiSi t -r ft *a -fe ;u/ <7 -e & ft o 

[0 0 2 4] *^BJ(7)m8^S«(*> fllBm 1 (DWMIZ 

h(D#^ici*fts^— »-ic»jt^ftma?LA^fiR*tt 

feft o 

[0 0 2 5] 3fefc. fjlBlH -I8 01W-00)1 

«lcfi6ftJ8ft*7fefflj*L«a-b^/<^^lcfeiNT:. MfB-tr 
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UJSMflWET-/ — kx> k^u— hi^ffi^^^^^^ic 

[0 0 2 6] *fc, MlB9^^a^-r^fci6lc. *«E3B 

settle* v— kxut/- K^ffi^bftfc-tju^ Mis 

- K£7V— Ki:a>IB(c«^e>*tfcSK^Jli:. SlE-fc:^ 

ft/H6ffl*«a*^/^^^l-*5^ x 'C. WBHz;ui£— olSJL± 

cDr^illc. «iHi(D¥ffi*lRll^TKrlSHz;U35<»f3e»»<7)ffi 
;IMIJ£frLTHB«$*u WEffiHffll-l*WE«*lSflt«S 

tt£#U WE7V- K(c»«Lr-lr;KDrt»lcJi8»$ 

mmt-tbl^tttJW* V- Kttd**K«S*i** 1 
*7— Fx> K^U— h&t/*2* v— Kx> K^L/- 

»Piih«B*tt. WE-tzjuar/ — KSP^t ctucstfis-r 
* a?}H» &hsp^ ssi-r *r>— U > y au t £*«rr & 

[0027] ^frmm(on^ oommit.. mmm9(Dmm 

[0 0 2 8] *^(DH 1<Z)ffi«(*, «TE*9fl)IB« 
icfcivc. «TEa^»<Dmy«-«rE-b^3b<«-^-om± 
tt*. 6*u «rE«*ll^(*4r;uiBa)ffi*»l=»JC-*'*« 

[0 0 2 9] #*E<D*1 2(D»«I*. WES 9 CO II t§ 

*v * J: y 9ei a * *i * - 1 £ m* fc -r * am** 
« J* WB-tz ;u/ < ? * -c * * „ 

[ 0 0 3 O ] **IB<D* 1 3 <D»«I** WE* 9 0>S** 

dfc^T. WE*TLtt«»tttk»»»^l*KiR*fctt»» 
4«*a**ir^* = 4:*WII 4: 

[0031] *%m<D% 1 4 <d««i*. we* 9 (Dmm 

[0 0 3 2] *3§Bja>*1 5 0l«(i, «E*9fl)!B« 

icfc^r. WEffift»«»»a>[Sffiicffl*a«i<Dfctf)<D 



[003 3] **E<D« 1 6 <Dfg*§(£. WE* 9 CD ftlfi 

fc -r « mmm^m m-nm* )w < y z -e & z> . 

[0 0 3 4] ft ft. iffil9-I1 6(Dffi«(D^-r*Lfr 

ttEMt*»ici±»E4z^o)Ty- 

»»*R)r E>*U * LTWEaWHltDWfflKWEHz 
;bm3ifof7Lbtis WEj«^«l^l*Hz;HHI<Dffi 

Tfix. b H£ £ 5 icflfcS l r t «k i\, 

[0 0 3 5] 

[&910>X1K0>JMR] ISTF. SttLfcHB*»>RLft*« 

ftft. zicomm 

1 V— Kx> K^U— h 1 2A<3f*MPH-ea**+L 

— K*««1 3aM*V-K«ift1 4bA<Rlf3e**lc 
Mt^rl^^o iIB7y-Kx>K^b-M 1 <D±M<D 

**apici*«#4atAP 1 1 iatf»ajni 1 2*<R(t6 

[0 0 3 6] ttEttJMKAn 1111*. -\z)W*v5 1 o 
ft*l^l±T>^U^31«**Lr«»a)**«a:aiEA^W 

1 3a&tf* V- K»i*1 4b(*-b;U/<^^ 1 0F»q(7)& 
[0 0 3 7] H3lt U2fC^Ltc-tr;U/^>^ 1 0<D^ 

HSM3&»»»*HT?fty. H4l*ig^^tifcttS<D-tz;u 
1 ocDrt»<D»»«fS*^fcto(DW«*ji!|*ia) 

7/-Kx> K^U— h 1 1 fc* V— Kx> K^U— h 

1 2 icj: y ctt&iB©«a*3^*»**tfc««i-t»a>»» 

tfei" L^KBIBI"e*y. ^LrH6(4lll5(DA--A$iiTli 
[003 8] 13-I6*#it^t, HW^II^-tr;U/^ 

^ o con«£«js-r£ifflE7 y - kx> k^u- h 1 1 

t* V— Kx> K^U— h 1 2 irCDPsliz- ^(D-iz;U£<pjT 
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^u>2 oa. 2 ob&±mz&wf z>m%mM%u>tt 2 1 

a. 2 1b£. -e(DT^I^i®-r^^mSMa5«2 2a. 

2 2b<h£jyrr& 0 frE-r ^->^^i^i2 oa. 20 

«IJ12 0 2. 2 0 3^«H£*ltc«5££*-r£o 
[0 0 3 9] CCLT?. fIfE»m^W2la. 2 1b£ 

«J#L. £SvfgMa5*T2 2 a. 2 2b<hd;h,lcf£M£*i£ 

ME£^f£MSfl*t2 2a. 2 2b\zl*&m$lM<DtzSbCDT 
-V*;U2 2 1a. 2 2 1 bA«^Htl^o flfS^flfg 
MM2 2a, 2 2b[*^Lfcck ^*l<D35Sg£ff2J& 
t"£f::<&<D^V*;U2 2 1 a. 2 2 1 b£3f "T £*gi£3:fc 

[0 0 4 0] fifB^-tr^-tTlciifiiaTy-Kt* v 

- £<D&*-emmmt it^ti)//- kjss^i 3 

a. 1 3b&tf* V- KJfim«1 4a. 1 4bWilL, ZL 

^v-KIlii 4b*Ur;u/^^i ocD^auzMtfr 
[004 1] 15l:^tJ:?i:, ffjE^l^ll^^Sfl 

i-tzjKD/y-Kitsi 3 b ^mm^ji^^-r^m^. 
jg^ami 5 ^tfifB^^ai 1 si^izam^^o mmmm. 

giW 1 5l^Vd:g^i)#Ltlf I 14a, 13 

«IIBam^^Wl 5^iPttf*TM£ftl^ii-&. ^<MII* 

[0 0 4 2] fflTEffi9Uin 8©T«lcl*Jjg»aEi!lEJhBP 
W 1 6^iib*l§o CtKifTffi-f t>^il2 Oa. 
2 0b(&T«£Si^-effi;H«M 8I^#4^SSA*H^C 
^SRSitL. C V- KfflJlc3KB)LTfflft£:S 

[0 0 4 3] H6(C^-rj:5lC. MfB«*4ffi®ta5« 2 1 
a. 2 1 b<7>iS«IClifi*<*K»*^»lcaEa*tLSC 

ffif&SW2 1 a. 2 1 bjictis^yWb, 

[0044] tfrE*S^iWEffiftS*»» 22a. 22 

<b L"C. H4~H7i::a%LfcJ:5l::* SJEPHr^KD* V 
-K$S«i4a, 1 4 b til V— Kx> K^L— h 1 



2<D&*\zm$K-m-)$fc?z>m.m : ?ii 4 1 a. 1 4 

1b. 12 1a. 121 b rt^filc $*l"C I* *o 
[0 0 4 5] J5JL±a><fc5IC«fiE**t««jS^li. ffiEJfi 
i|13a, 13 b. 14 a. 1 4 b 

ffiPSM 8£MLT7KI?i£f-(£*£y — ;u<Bcfc3fti**4 

*<««**Lfc« s 7y-K(DlWOT2 1 a. 2 1 

2 1a. 2 2 1 b **-T«fflftl8«aJ*t2 2 a. 22 b 
£il LT 3SE»-r * fcdblcHr;u<D-tM Xj&*'h*l*ftj&< b t 
iffitb ^3 Tift SSfttB WSEJ&<1i b £ cfc 3 ft 6 o 

[0 0 4 6] mmcDmmcDmm^. s&msi silica* 

rftffl-r^— «ij<d* v— K*a«i 4 a tumors — 
k*»«i 3 btsw&Miziia-rSo wet/— kx 

>K^U-hl 1 <t*V— Kx>F^U- hi 2[£teL 

1 8 a^t>^;u h 1 8 b{Di»p n p[:c); yfi***tfci: 

d*L6IHI0)»*ttft**-l±6*t4Sia«)llltttHr 

-f HzJ:y»fillS*t4 0 ^fc. fllBT^- Kx> K^U 
— hi 1 V— Kx> K^L— h 1 2\z£ yS*$tL 

[0047] «rE«»aE»Rait«« 1 e v- u >y 

l*«TEi/— ^ > h*Wc£*iftt^£ r> Lt*ifcl>^ 
f*y £ y -;u»»o)»»fti»*5t«i±*3tfft £fti\, 

[004 8] [«2<7)*a6(Z)^ffi] H9I£. 3ffl(D-b;U 

[zm^\^)w<y<7<Dm&^m^mz7r:-rmmmx-& 

y. 11 0(iU9CDifMIlt?&«i)o lg2(D^MCD?^SC0 

[0049] H9£1H1 0$#!lt5h 7/-Kx> 
K^U— h 1 1 a V— KXV K^L— h 1 2 a <t <7> 

a. 20b. 20c^>ft>5Sli2 0a, 20b. 2 
0 c (D±TIC#^ btlfz'B*4ffifficM 2 1a. 21b. 

2 1 cM^tgteM2 2a, 2 2 b. 22c^ 
HffiLTft^o 

[0 0 5 0] -br;UPe1lC|£^an 8a, 18 bj&<fi|^.b 

*u ccic«rELfc«ia>*Hfca)»»-eKWLfc«aa) 

»ftlSl|*ffl*t1 5a. 1 5bWilt^o fit, frE 
/y-Kx>K^b-hi 1 alciiffiEffl;HWi 8a. 
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i s b^#j6-r««s»aAn 1 1 i aatfaaup 1 i 2 
1 5 bi*«rBLfc*i (bnMwmmo&oi^to&tttf 

9!^ 1 5 a s 1 5 b<0— *■(*— feJKDTV — KJfcftMK 1 
3a. 13b ^C0«fi^ V— K*m« 1 

4 b. 1 4 clC*)|iSlt*. *fctEfiMl 8 a, 1 

SSSi-r^^t *R6ih-r*«8»a«iRiihaJ*ti 6 a. 16 

b^Mis-r^o 

[0051] en Km 2. ommcommzi&zmnw. 

fcy . *-fe;U0>lMMS1 3 a. 13 b. 13 c. 14 
a. 14 b. 1 4 cAWLfcin a>Hlfi<D^l!6<D«fe5 

- Kx> K^U- h 1 1 arc«iL6tifcJII8»aAP 1 1 
1aE.tf3EttSP1 1 2 ale J: V =~D<DliMztt? Z>mM(D 

[0052] J^JLt. K^Lfc*2<D*Jte(D^JB-e(*. Hz 

[005 3] cm 3 (ommomm % 3 ommo^mx* 

[0 0 5 4] HI 1 1 £#Prr&£. **»(&i«MN*2 0 

Jft^**tfc*lita)*f4-b^^^^ 10 a. 10 b*<lB« 

£*lTL*£o -ttZt>*>* WE*fiHz^^^^1 0a. 1 

0 b ttflTEMMtn 2 0 0t7^-Kx>K^-htl 

tfttt5tat?fty, miastt^^^^i oa. 1 

0 b[£&*. f3 V— KX> K^U— h 1 2 c. 12df 

[0 0 5 5] BO -I 1t\ MB2 0 0(D±TCfiatS 
*fiizJU/<^^ 10a. 10 b 3 fll<D-fe;ua*ffl 

5Hffll18a. 18 b. 18 c. 1 8 d LT~ 

wzhr^&mik&S'tZo MGsmi s a. i s 

b . 18c. 1 8 d |Cl**ft!£|*aP*t 15a. 15b. 
15c. 1 5 d So 1 5 a . 1 



5b. 15c. 1 5 d<D#^(*l^il«JC7)ir>lU4 , "e-iiy-b;U 
(DTy— KHmffil 3 a. 13 b. 13e. 13fl:g 
ttS*U ^(DfemZJl V— K*WR1 4 b. 14 c. 1 
4d. 14el:»«*^ 9 *fciBM«18a, 1 
8 b. 18 c. 1 8 d<7>* V- Kfli]»#l::l*ft-te;u<DT 
y - Kfr&SMi* V- K«J(cSSE«i-r § c £ £ 

|»Jtr««»a«llBJh»*t1 6 a. 16 b. 16 c. 1 

6 d^ilt^ 0 

[0 0 5 6] 1WELfc«fc3ft«iSlcj3^T. JR*4a>«t» 
l*«E«*» 2 0 0^e>«$*L*c J9WN12 O OICl*^- 

1 lb£*liig(M 1 2bMe«**i« 0 KEil^l2 0 0 
^BfflfcH^tUi. H 2lc^Ltccfc5lc. SlEASBI 1 
1 b<tj*ttlgP1 1 2 b [*±T(7)^44z ;U/^^<7 10 a, 

1 obt?iia$*t. *<D-mi~tt^fr*Mm<D%LA/%L 

[0 0 5 7] TWaiLfclB 1 (DSft(Dff»bl3 

B«t4. 

[0 0 5 8] t-fe;u£*j«-f 5»fi<o»*sa] 
<tti8Mb> >^u» Pt««3b<2 o%SJ***Lt::P t / 

C»*i: I PA*?t&tf5%0t7^> (N a f i o 

»Ofctf){CiB#3R«l31Lfco ^-f 1 23E^feft4 

^>^U>^H2S04. H202lCck y IfflfflSL D 

i (K>r^>*) tu>xL, x:/u— #>£si^T<f 

=l— T--f Stt««*<2 X 3 cm2t1$i>& 

[0 0 5 9] (**4ffi»SP») a»««»*(«»it* 

«») ^Mit-r^fc^(C^*m (T o r a y 09 0) 

i m r e x KS 6) t^#—t PTFE (Po I y- 
tet r a — f I uoro — ethy 1 ene :/K , J J r 

h^^^Tl-nx^uv) £1 : 1 \zm£^X7kt&\zW: 

tt/=a»»«*«0>*®l^«ill»* (Vulcan X 
CR) t PT F E . I P A **lfc-f > 

^^X^U— Lt*lltl«»«tfc. SiMPTFE 

Xf&mmiZTf&t-tsblzJ *■ ynHIB£ 2 m 

[0 0 6 0] frE«*4ffiifcSP*t^fct^T. iBE7Ktt<Z>fc» 

a>*#*SHt5-r*o C*tI**B»ffNo. 5,9 9 8, 

o 5 7lzBB^$ttfcftW*5ifflTf#«)o :^^ci:f7 
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[0061] (ffiftfttttftt) ffi*^-v*;wDfc«>ic 

1 . SmmOll^CDiptitm (T o r a y 1 . 5 t ) 

[0 0 6 2] (^<Dfft(D«J&nW) *-fe;U0>JMtttfc-fe 

Ls ^-CDJ¥$(*1 0 0 /imjilTtfc§CttfitLl\ 
[0 0 6 3] 7/- Kx>K^U— hRtffcV— Kx> 

«aa>*«wic«*«»««ffliit«a-bju/<v^ (is 1 

iffi*iS-bJl//^^[^ALs EE*£ 1 . 5 x 1 o5 
Pa (1 . 5 B a r) iCftflrLTX h-f^Th^ hU (S 
toichiometry: ^b*«IH«I«*lt) 

[0 0 6 4] C<Dcfc5(CLTfT3Sofc**^l^«4K** 

;U/^^V ^OSlEfti: aSSai^ ^ 1 V s lOOOmAT? 
feofc 0 II 1 3(£. (RT. Room Tempe 

r a t u r e) T^frftfettfcfMISt?** & ftfcmSSS 

£ffl*«ffita>tt««H-ea&*« hi 3<zmt«*Hi** 

EMti&M (P H2= 1 - 5x105p a (1. 5Ba 
r) ) . (PH2= 1.5X1 05p a (1 . 5 

Bar) ) s *«ffi**-e3SWJ3l® (PH2=1- 3x 
1 05p a ( 1 . 3 B a r ) ) 0) = 0(DftfrT"C» & *l 

fciiss"^ fe ^ o 

[0 0 6 5] H 1 3J&*&BJ&**«E<fc3C:. 
[0 0 6 6] 



[0 0 6 7] ft\z. *«WlzJ:*Ll* % ttmv&mmKa 
[0 0 6 8] ££>lc % **Wlcj:*Ltf. K#4«t«ft&tfS^ 
«4r ;u/ * *y ^7 * »«f 4 C t ifi-C # 4 o 

[0 0 6 9] *JM3IC<fc*U*. 
*ttk«5ft. *> V— K-C(DlMSa5c«IJl(c* y . tt*4 

a>»<bsjtttat;a7csi»ttt* y -jf«-tsi±* - fc 

[0 0 7 0] -t LT> 1#K<&3frS]»fli 

0 r j: y a«i <c § ttr* 5 c 1 3a<wii6ftJB» 

[007 1] jsi±, *SI^[*H®(c^$^fcm 1 <?)^Sfi 

a>»«3^ &at 3 (Diior^i l x mm * 

«K(BHI*1*W»*(DjfiHI-Ror**&teli*^* 
[BI<OliS*fi:KW] 

[11] tt*a>lB»«»*««-b;u/<'>^ 

[02] *«6Klc«4«8»«*ffl*«a-lz^^^^<0* 

1 (D*i6<D^ffia>«dc*tt*»i-*-r»aH-efc4o 

[13] H2(c^-T*9IWlc«««S»*?l!lffl*«a-iz^ 
[14] H2«c^-r*SBWI-flS4*»«»ffl*««-b^ 

/«v^flo«H*a**-r«BfHHr*«o 

[15] H2lC^f*«WI^«**»«*ffl*««*^ 

/^^^a>an«a*»»»rca*LT^-r«;*:H-e* 

4 o 

[16] HSCDA-AjUBfffiH^fcSo 

[1 7 ] *96^l-«4 J»»«?fifl9*«a-b^^ ^ (^^1 

ffl * *u* -f it >&&m t «a«A«a>KH«ai ««« $ 
«a«ic^-r»aH^»4o 
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[19] *mBM\zi%%mmn}&mmnm*)\s'<v ? <dm 

[111] *^lc«*«S»«aiffl*»aHz;u/<^^<D 
[11 2] *«lBlc«-&Jf8»»?i!Jffl*«a^^<^^(D 
[HI ] 

(«©Sf) 



[|13] *«Wlc«*«»««ffl*««-b^/<^^<D 
[»^(Dg£^] 

I o mnntbmm.nm*n>'*v2 

II t«7/-Kx>K?L/-h 

12 tt V— Kx> K^U— h 

1 3 a siry-KSiffi 

14b *V— KJMt* 

1 1 1 ^*4SAP 
1 1 2 Hftstua 

[12] 



14b 




14] 





[01 2] 
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121b 121b 
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